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v>1^R^f^7~5 0OT9;w^;v^. Wi^&^mLx §,\^^RmWc2 ~ 5 oot;v^-;v 

R3 liMiix^'Z'X X\^^o 
\^^Xi> X\^^mR^^6 - 5 0 cor V L < t4T V - V>'^t?^-2)o 

Ar2 {4. m^&'k^Lxi>^\.mm^m5-5 ocommw&. W^^^^LT^^V^ 

p {4 1 ~ 2 0 omWc. q {4 1 ~ 2 0 (DmWiX^^o ) ] 

m^m 3 ] 

ttiisAri Ti5-«^^ (3) ~ (8) (Dx^^-fM^xm^i^^mm^^^-r^m^m 

[-ft 3] 




XiiX\^>o aRZ/hlt. ^M'tLO- 4<D^$jcX^:i>o 

Vf4. ^Ig-^. -CRo Ro'-> -S i Ro Ro'-^ -0-> -CO-X}4-NRo ( 

Ro Rv'Ro'lt. ^firtim^LK. 7mm^. W^mi:^LXi>]^^^mRmm6'-5 0<D 
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L^'^. Xii~Xi4{i. "tfimm^LI^^. =CR-X(± = N--e^^ (R{±ltrfBi:|WIC* 

^m-to ) o 

v>5f^;^*m7~5 ocor9;v^;v*. S»t^=^^LT^) Av^R^i^2 ~ 5 ocot;v^^;v 

Re {ilM-e^oT ^ iv^o 
Ars ^C/Ar4 {i. g^*^* LT ^ ^v^^M^i^ 5 ~ 5 0 O^** 

^ v^^R^ii 5~50<7)Tv-v>'T5y »x itmMA^^ Lx\^^x^x e ~ 

5 0 or V - i^^ft-e^^o 

s (± 0 - 2 0 <7)^^. t {± 1 ~ 2 0 c7)^ifc, u 0 ~ 2 0 C9»-tr^ ^ o ] 

mmM 5 ] 

tfrwB— (1) }3i3v^T. lts^^tib— (10) xm^fi^m^:^iKmn<Dmm 




Xi5 ^"^/^ x^e 




(1 0) 



[^^. Xi5~Xi7{is -g-tL-eWSSli'. =CR-X{± = N-T-^-2. (R{±-irlBtIW|t* 
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R7 {±^^"C^o-r J:v^o 
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"C db -5) o ] 
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[0 0 0 1 ] 

[0 0 0 2 1 

(2) Se^^;6Wt^-e^^fca6. L>fcv^o 
( 3 ) nmm'mi^X\^^ ^htzt^. TAT^y'VA icM-esb ^ o 
(4) ■7;v:*7->fb5&^#=ltr^^o 

o 

"T-RTfiEii) <Dw^^mm (j5 r e c) . Rrf^)^Lfzmm=FtmMmm^m^^m^ ( 

^el = ^recXO. 25^rad 
[0 0 0 31 

^i-r% ^•t'O^ r a d ^3j3tt;&#^0 . 2 5 Ji^ — mMfe^O^J5£|ft^^ 1/4 t 

^mkmMm^^]z-^-^x\^^fzfz)!t). ^it^jjm<D±mm:^m^^t\,^dmmii^^'=>fzo 

x\ MU^i^x$>'oXi,, (^:^ym-^) '^=MMmmi^ (EMMBmxm 

m) o X'O^miiZit^ 4, 4-N, N~'Jij )V/^y'^] )P}£y D A^tt K-^° 

> h t Lxcoi T m^t:d^hmmLfzmmm^m^^iy^mELm^^m^i-^ ^ X 
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L^-L^£:/j^h. ±mwm'f:^m i k mm ^ ^^ fz mm e l mi^ <7) ^mm^ 1 5 o p^i 

[0 0 0 4] 

1 1 s^^a-rfiwo 01/07292 i-^^m. 

1] Jpn. J. Appl. Phys. , 38 (1999) L1502 

imMm-^ LXv t-t^ mm] 

[0 0 0 5] 
[0 0 0 6] 

mtzmWMm.-f^fzmz.^mM^^^i'^fzm^. Tie— fe^ ( l ) 

[0 0 0 7] 

i-^t?t>. Tifi-^^ (1) xu^f\.^\\i^m'k'pti:< ti, im^t^mmE 
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- V T y ^^^^ ^ o 

Xi ~X3 ii. ^fl^^fim^K. =CR-X(± = N-t?^ Xi ~X3 <Z)/J'^:& < ^ 
lofi = N--e2b^ (R{±s gm*^*LTV^T^ J:v^^^^m6~5 OCDTV-;V^. 
tt^*^* LT i> av^^i^^^ 5 5 0 <7)«^^, LT ^) ^V^^*i5: 1 ~ 5 

0(^t;v^;v*s «ms=£:^L-c^>^v^^*8S:i ~ 5 0 (7)T;v=?dri/^^ SJ^^^^tLT 
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^^^^mi^mmi? -5 0<DT^}V^)Vm. SJ^*^:tLT^>^V^:j^^^|^5~ 5 0<DTV 
n (± 1 ~ 5 (7)^^-e*;g)o ] 

[0 0 0 91 

mm^mm-t^fzt^<Dm:&<D ] 

[0 0 1 01 
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—1^^ (1) tiiSV^T. nti 1 ~ 5coSm-e^;5.o 

(1) tiisv^T. Ri ~R2 it. ^firnm^LK. ymm.^. wmm^mvri^ 

em*^:#LT^)^v^R^fii ~ 5 oot;v3^v^. Mm^^^LT^)^v>^^*®:5 
~5 0c7)Ty-;v^^>'^. sm&^^tL-c^j^v^^^^^m? - 5 o<^T7;v^;i'S. S 
m^=^>tt-c^^^v>^*m2 ~ 5 o<^t;v<^-;v*> um&^^hx i, ^\^^Rm%ii - 5 
0(5dt;v^;vt5 «m*=^^LT^)^v>^R*m5 ~ 5 ooT'; -;vT5 « 

[0 0 121 

HulSRi ~R2 OT;v^;v^o^!lt LTJi. yf-;v». ynif;i/*, 
ntf;!/*, n-7'-^;v*^ s-7^^f-;vS, -rvy^;i^*. t-r-^;i/^, n 
. n-'^^v^V^> n -•^•7'''f-;V^. n - :t K n v ^ •f-;!/^, l-tKn 

drvjnf-;ix^, 2 - H Kn ^ va:.-?-;^^, 2 - t K o ^ v V :7'^-5^ 1, 2 - i^' t F 

1, 3->^ii Fndr->^y/ne;v^, 2, 3 --:^t: Fn^rv'- t -7" 
1, 2, 3 - h i; ?i Fndr->-7°n i^nny-g^;v^, 1 - n n j:-^;v^ 

^ 2 nna^-5^;vft, 2 - ^ u u y( y y-^jv^. 1, 2 - iy u u 1, 3- 

y^jron-r V7°n tf;v^, 2, 3 - viJ' o n - t -■7'''f-;v^. 1, 2, S-YV^-cuy' 
u}£)vm. ■:/D^^^;v^, 1 --/n^ji-f-;]/^. 2 -^n^j^-g^;v^, 2-yn^-rv 
:/f-;V*. 1, 2 ->^'rn^Ji^;i.^^ 1, 3 ->*"7'n^^ v:/n 2, 3-S^r 

a^- t 1, 2, 3 - b V -^n^ 7'ne;v*. g-F^^^;!/^, 1-3-F 
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1, 3 -i^3- K-f yynH°;v*. 2, 3 - v 3 - K- t - r'^;v^. 1, 2, 3-^U 
3_ ]c^^»n T^y^^^l^^. l-T5y^^;^S^ 2 - T 5 y 2-T 

5 y ^ vr-9";v*^ 1, 2 -vT5 y l, 3 -vT5 /-f vyntf;v^, 2, 

3 -vT5 y- t 1, 2, 3 - h V y T'n tr;v^. v'Tyy^;v». l 
-^^ry 2 -vry ^^-'v^. 2--yTy i, 2-i>'~>Ty-3i 

1, 3 - v->Ty -f V-7°n 2, 3 - v v T 7 - t - y^f-;V^. l, 2, 

3 - h 'J vT/ -hny-?-;v^, l--hn:c^;V^, 2--hnj^5^;va 
, 2 -~hu^ vy^)V^, 1, 2-v-hn^^;u*, 1, 3 - i^^- h n ^ y -^n t: ;i/ 
2, 3 -V- t -^^^V^. 1, 2, 3 - h U ^ > n-/nii°;v^. v^n^n 

1 -T ^-'■7>^;V^. 2 -T^'-7>'f-;i^S^ 1 -y 2-y>'V#;V 

- y ^ ;v ~> n ;u^^75s^^tf hti^o 



iUlBRi ~R2 or V LTi±. :7j,-;i.^, 1 - -sh "7 -f-^v^. 2-^:7-?- 
1 _ > ]. i; 2-Ty 9-Ty 1 - y j:.i'y 

i -^•7i5^-fe-;v*, 2 -^y -t-^v*. 9 -:^y i-iiV- 
2-ii^-;v^> 4-t°V-;v^, 2 - i^'y ^ -;v^ ^v^^ 3 - H'y jr^;v-f 
, 4 - tf y ^i^*, p -i^-y 4 --f;v^^ p -iS7-^ 3 --r;v 

p — yj::— ;v- 2 — m-^ — y^^— ^i'— 4— m-^J^-y ;v 
-3--f;^*^ m-^-y 2 - ^ o-hV;v*> m-hU;^^. p->i; 

p - t -y-f-;v-7 p- (2 -y i-;vyn yi^;v^, 3-^'^ 

;v- 2 -:^yf■;^*. 4 - y ■^;v- 1 -^y 4 -y 1 -r > h V 4 

' ^;v/tf-7i - 4" - t - y-?-;^- p - ^ - y j:- — ^l^- 4 - -f ^l'^^/^^^^ 

[0 0 14] 

ItrffiRi ~R2 mmM&<^mtLXlt^ l-\£uV)vm. 2-t:n';;vS> 3-\£u 
^) e 9 V ^ 2 - tf V V - ;v*, 3 - e U V - 4 - e U v ^ i - 
4yv'))\yA. 2 - -T > F 3-^>Fy;i'^, 4--^>FV>'v*^ s-^^fv 
6 - >- F V 7 - >- F V ;Hfe. i - ^ y > F U ;v^. 2 - y > F U 
3 - ^' y ^ y F 4 - ^ y ^ y F v 5 - y ^ > F 'J 6 - y 
^yFV^'v^. 7 y-f y FV 2-y'J;^^. 3-yu>'^^^ 2-^yy^y9- 
3 — ^^y-y 7— -'Vft, 4 — ^y y'y 9 — 5 — y'y y — 6— ^y 
y-^^— 7 -^yyy y— jv*> 1 y«^yy*y s-'fy-^yy'yy 
4 y^yy'y 5 --r y^yyy y->'v*> e-^y-^yyy^- 
;v^^ 7 --f y-^y y^y ^yv;v^^ 3-^yu;v^. 4-^y';;v^. 5- 

6-^y';;^*> 7-^y';;^^. 8-^yu;^^> 1 --f y^y u 
3-^y^yv;v*. 4--fy^yi;;v*. 5 --r y^y ;v^. 6-'fy^yv;v*> 

7-4y^yV}\^m. 8--fy^yU;V*^ 2 -^y dr^j-V 5-dry^^V-;^ 
6 -^y ^-9- V -^v^, 1 ->f7;v/-?y^V 2 - * ;v^-?y^i; 3 - :^ ;v^-^'y'iJ 
4 -*;v/^'yu ^^^^ 9 - :;^7 ;v/'^'y'''; 1 -y Jl•:^yy. i; v — 2-yj:. 

:^yy.uy-;^^^ 3 - y y;^ V -y-;^&> 4 -y ^-^y;^ V v--'v^> 6-yJl■:^ 
ij 7-y^-^yy^'; 8 -y^:^y^ v -y'-^^^^ 9-y3.•:^y 

1; >?-;v^, 1 0 - y ^ y V >^'-;V». l-T^Vv-^l/»> 2-T^VV=-)l^& 

. 3-Ti^vv-;v^^ 4-T^';v^;v*. 9-Ti>Vv-;vS^ 1, 7-y^^yy> 
m;y-2--f;^*^ 1, 7 -y^r ^>;;^n u y- 3 --Y^v^^ 1, 7-yj^-^yy»nv 
>_4_^;v^^ 1, 7 -7 J,•:^>;^^^; y- 5 1, 7-yJ■■:^y^^l;y- 
6-'f;v*> 1, 7 -y ^-^yxm; >- 8 --f 1, 7 -y J^•:^y^u V y- 9 - 
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1, 7 -yj:.i->7.uv I 0-4 1, 8-y^i-y:^'c:iV>-2-4 

1, 8 -:7 ji^>;2;n 3 --r;v^. 1, 8 - ■7al•:^ n u 4 --T 

. 1, 8-"7ji-^^^xn'J>'-5--r 1, 8-7j^':^>;^ni;>'-6-^ 1 

, 8--7ji-^>'y^;nu>-7--r 1, s - y :r.i-y ^) y - 9 - 4 l , 8 
-y j^i-y:^uv >- 1 0 )\^&. i, 9 -7 ji-^>:^ni; >'- 2 l, 9- 
y :Li->;z^u^) y - 3 - 4 1, 9-7ai^>;^n';>-4-'f l , 9 - v 
^^xniJ^-S-^r 1, 9-■7Jc•:^>';^^y>'-6--f l , 9 - "7 ji ■:^ > 

U >- 7 --f 1, 9 -■7a^-f>xn U 8 --f -'i/^. 1, 9 - ■7a^:^>;5!> n 

vy-io-4)vm. 1, 1 o-yj^i->:^uv >-2-4 )v&. 1, lo-yjii-y:^ 
u^) y- 3 -4 1, 1 o-•7J^■:^>y?.^ i; >-4 --r;^^. 1, lO-^^^^;^ 
nij>-5-^;vS. 2, 9 -■7ai'^>'xm; >- 1 --f 2, 9--7jn.t->xnv 
>-3--f;v^. 2, 9 --7 j:.-:h>xn V 4 2 , 9 - "7 n V > - 

5 - ^ 2, 9-7if->':5^nU>-6-'f 2, 9 - y j^-t > ^ y - 7 - 

-r;v^. 2, 9 -7ai-^>^n i; >- 8 --r ;v^^ 2, 9-7j^^>7.ni;>-io-'f 

2, 8-7ai-:h>'xnv >- 1 --r;v^. 2, 8 - y :r.i- y V y - 3 - 4 

. 2, 8-7i-j->xni;>'-4--f 2, 8-7Jit->;:^ni;>-5--Y 2 
, 8-yj^i-y:^uvy-6-'< 2, 8-7Jl:^>x^v>-7--f 2 , 8 
-73l':^>>?.^lJ >-9-^;V^. 2, 8 - y ^i- y ^ y ~ i 0 - 4 2, 7- 

y :Li-y y - I - ^ )vms 2, 7 -y ^^y y - 3 - 4 2, 7 -y :^ 

i-y ^) y- 4 -4 ^i^B. 2, 7 -y j^i-y ^) y- 5 - ^ 2, 7-y^i-y 
xo'j y - 6 - 2, 7-7Jl■:^>';^^';>-8--f 2, 7-7i-^>xn 

U>-9-'f;v*. 2, 7 -7 1 0 --r;v*^ 1 -7 Jc:^v^;^&, 2 

-7ji^v-;V^, 1 -7a^y f-T 2 - 7ai 7 3--7j^y^T 

4 -7 j^y -^Tv'— 1 0 - 7 jx. 7 f^T >''";v^. 1 - 7 ji 7 ^-tv — ;v 

2 -7 3 -7i7^-itv-;V^. 4 -7 j:.7 10 

-7 ji7^^?->^-;v^. 2 -:t^^y'V 4 - y; 

. 2 -^^•9->^Ty-V;v^. 3-7v^f-;v*. 2-^^-;v 

S-f^J^-;^^, 2 -p«-f-;i't:n-;v- 1 -^;v^, 2 - ;>< -f-^v tf n 3 - ;v 
2 n-;v- 4 --r 2 ^;Hin-;i/- 5 3-y^;i/t° 
n — ;v- 1 3 •5^;vt: n-;v- 2 3 f^;Hin — 4 — -f 
3 •^;vt°n-;i/- 5 2 - t -■7'^;Hi°n-;v-4 3- (2 

- 7 a:.:::^;V7°n If tf n - ;V - 1 - 2 - 7 1 - > K 'J ;v^, 4-7^ 

1 _^ ;y jc-i; 2 - 7 ;v - 3 - -f > K V 4 - 7 - 3 - -f F V 
. 2 - t - y-9-)V 1-4 y 4 - t - 7'^;i/ 1 - > F U ;v*. 2 - t - y'f^;^ 

3-4 yrv 4 - t - •7'^;v 3 - > K V ;v*^/ei5^if tL-s o 

i^tL^yS^ S^i/ZtJtL\^^(Dit^y^yim^^2 - 5mr^^Ltzii(D-t:^^'0. 
feC^-i^r-S. J: d 7I^^^#< ^-r^ ^^<7)-e^^„ 
[0 0 1 51 

ttrlfiRi ~R2 OT;v3^v*{i-0 Y YcDUtLXii. llrfaT;v^;v^t 

IrieRi ~R2 (7)T'J -;V:^^~>»{i-0 Y' ^^$tL, Y' (DMtLXlt^ ttTlBTV 

ItrieRi ~R2 (DTy)\^^}V^<DmtLrii^ ^yi>'}vm. 1 - 7 2 

— 7 jrz:.;vacf-;v^, 1 - "7 — V 7°n t: 2 - 7 jc — V 7°n 7 ji 
-;^-t-y^;v^, a -i-yi^)Vy<-f-)vm. l - a -±y^)\^J^^}V^. 2-a-i-y 

1 - « -■:^7f-;^'f v/n tf;vft, 2 - a -i-y^)\^4 y^u\£}V^, p 
-i-y^)V;^^}vM. 1 - -•:^•7•^;^J:.^;^^, 2 - /? -•:^•7•g^;^J^•9^;^^^ l-^- 
■ry^)]^4yyu}£)vm-s 2 -/3-•:^•7•^;^-r VT'ntT;!/^, 1 - tTn V 2 

liJiiE#2 005-3033571 



mi 2004-064004 



6/ 



;v-^>v^;v^. p nn^>>^;v^. m- iJ' n o - n n^>i^^;v^, 
p _yn^^>~:>';v^, m--7''n^^>-:/;v^, o - T^'n > p-3-K-^>^ 

m- 3— V^yi^}l^&^ o - 3- K-^> V''^^^ p - t: Kn^ri/^y-:/;!/'^^ m 
- li Fn^ v^Vi>';v*. o - t Kndr->^>S/;v*. p -T 5 y m-T5 
y^vv^;v^, o -T5 y^^y;!/*. p hn^^^y;!^^. m-- h d^>^ v;v^, 
o — — h n--<> p - vT y m- T / o->'Ty-^^ 

1 - H Kn^^rv- 2 — ;V'l' y t:;^^. 1 - ^ n n - 2 - 7 j^ — ;i''f V 
■7° n t; ;i/ If ^ „ 

ttrisRi ~R2 (DT)i^^=-jvm(DmtLxit. \^=-)vm. 7V)i^m. i-yx-;v*> 

2-yT--;V^, S-y'T-^^V*. 1, 3 -r^i^^ ^ 1 - ^ -5^ ;V t' — iV^. ^ 

2, 2 -i^~y 1, 2 - v7 l-y'9^;vTV 

1, 1 -vy 5^;vTV 2 -y 5^;vT V i -7i-;vT U 2- -7 

JL-;VTV;VS^ 3 -7^-;VT V 3, 3 - v-7 Ji-;VTU ^V*. 1, 2-^^-5=- 

;vTU;v*. 1 --7^^;^- 1 -y^-^v*, 3 - "7 1 -•7'x->'V*^^^^tf ^ 
[00161 

[0 0 17] 

— (1) i^isv^T, Xi ~X3 li. ^M^mA^K^ =CR-X{± = N-T:-*!9. 
Xi ~X3 (^/l'-'fe< t ^ lo{i = N--e^>l. (Rf±^ em^^^LTv^T^ J:v^;^^^i5[ 
6-5 GOTU Sm*=^*L-C '^>^v>^IM^S^C5 ~ 5 0 git*** 

L-c ^^v^^^i^ci -50 ot;v^;v^. em»^*t-C'^)S.v^^^^i ~ 5 0 (75T;vn 
[0 0 18] 

-1^^ (1) -^fi^^tLTti. ^^^F*ltc^-rnm^=Sr 11im±#*i-^^ 

[0 0 19] 

— JlS^ (1) tci3v>"C, LJis ^J^-tj: <^ tii 1^0)^ ^m^'k^ir^^^&x^^o 
tfz. -m^ (1) t::*5V^T. L(i. TI2-^^ (2) . (9) X{± (1 0) xm^^^ 



ffliE# 2005-3033571 



#11 2004-064004 



7/ 




[0 0 2 0] 

—m.^ (2) trisv^T. p{±l~2 0OK^. qii 1 ~2 OOM^trab^o 

(2) t^isv^T. X4 ~X7 fi^ -efL'eW4Jt^::^ =C R-Xti = N-T'*);2, ( 

-M^ (2) tc^^v^T. Rs ii. 7lc*JK^. Mm^**tT^>fi:V^R*mi ~ 5 OCOT 
SI^^^*LT=J)^V^|^^^i$c7 ~ 5 0 OT9;V^;V^, Sm*^^LT^^V>^^ 

^2-5 o<DT)^^-)^^~. ^m^^^LT ^)^v^R«i ~ 5 oot;i-^;vt^ ym. 
Mm^^^L-C^^v^^M^i5:5 ~ 5 OOT V -;VT5 y*. sm*=Sr^ LT ^v^^j^ 
*^7~ 5 OCOT9;V^;VT5 yft. g^^^tr^LtV^-Cfe iv^^j^^^e ~ 5 0<DTi; 

t;i/^-;v^. t;v^;wt$/S. T';-;vT5y^. T7;w^;vT5y^> Ti;-;v* 
(^-^J^iLTfi. MIB-^^ (1) (DRi ~R2 T'^^L/c^)Ofc[Wj/|tO^><7)>6«#lf 

o 

[0 0 2 1 ] 

(2) t;i3V^-C. Ar2 ii, ffii^^^^ LT B^V^^JK^®: 5 ~ 5 0 co^I^i^S 
'^R^SfcS ~ 5 0 <^TU - V^'T 5 /^X(±«m^^*Lrv^T^) j:V^5|t^«^6 ~ 5 0 

LTt±. ttiis— (1) (DRi ~R2 -emH.gLfcTl;-;^^^'>«^ T';-;v 

T5^*> TV-;v^^-^^ -e-tL-r:}X7jc^lI^=J: lo^v>-C2#ifc L/iM:6^'^tf ^^^^o 

(2) fcisv^r. An fi. «m*^^LT^>^v^^^I^^^5~5 0Oa*m* 
, ei^^^^LT ^j^V^^R^ms ~ 5 0<^)T'; -;V^^v^^5) L< iiTV-Vy^^v 
Sm*^*LT^)^V^;^R*i^5~ 5 0<Z)TV-;vr 5 L<{iTV-WT^ 

"C2b •?> o 

Bfrifi-^^ (1) <7)Ri ~R2 ■^Mm\^fzi,(Dtmm.(oii(D:fy^m^fhfi&o tfz. 2 

[0 0 2 2] 

tfz^ BulBAri TlB-ilS^ (3) ~ (8) cov^-r^jx:*--^^^ tL^Smft^^i"^ 



miE#2 005-3033571 
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8/ 




(9) 



[0 0 2 3] 

-1^^ (9) tC^V^T. st±0~2 0O^m. t ti 1 ~ 2 0 <^5«m> u {± 0 ~ 2 0 Oft 

-^1^^ (9) ('43V^-C. Xii~Xi4ii, -?-MW*3z:t;:> =CR-Xl± = N--e^'2. ( 

-J^^ (9) KiS\.^X^ Re {i. 7X*J^T-. mmm^^L-C i> - 5 0 (DT 

^2-5 oot;v^-;v». «3^*=^^L-c ^)^v^R*85:i ~ 5 oot;v^;vt5 
*i^7-5 0 c7)T^;V^;VT 5 g3^^*:S"L-cv>T^ J;v>5l^R*^6 ~ 5 OCOTV 

(DmtLXii. ttllS— (1) «ORi ~R2 X-mMi^fzi><Dtmm<^i>(0:^^Whfi:h 

o 

[0 0 2 4] 

— (9) t'isv^-C. Ara :5:0'^Ar4 (i. -efL^WSait'. W^^^^ hX ^ 
v^T ^) J;v>^^5S^6 ~ 5 0 or U - vv^-tr^^o 

mrSaArs l^XfAv4 <D2m<Dmmm^. TV-V>:^-^v*. T';-V>T5y*. 
TV - LTfi. mm—^^ (1) <^Ri ~R2 -cmH^LfcT V -;v:^^^>* 

tfz^ —m.^ (9) -e^^tL^'ft-a-trfi. TIB— (3) ~ (8) <D\^^irfh-^-xm^ 
[0 0 2 5] 



ffilE# 2005-3033571 
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9/ 



Ars-f- 
^ V 




X 



(1 0) 



[0 0 2 6 ] 



— IS^ (10) iZ^V^-C. V {± 0 ~ 2 0 co^m. wi± 1 ~ 2 0 <Dm^. x (i 0 ~ 2 0 O 
y{±0~2 0<7)^^T'^-I,o 

(10) tiisv^T. Xi5~Xi7{i> -etL-eWSttt'. =CR-X{4 = N-T'^^ 

iRi±mmtmz&^m-to ) o 

(10) iCiSi/^T. R7 7ic*Jl^. em^^^LT^^V^^*^! ~ 5 OCT) 

^*t5:i-5 ocot;v3^v», W^^^^lx B,^^mMmm5 - 5 oc7)T';-;v^^ 

V -)l'&Xliiyr y&X$)Zo R? i±m^-^^^oT^ J;v>o 

r;i/<^-;v^, T;v^;vT5y^. TV-;vT^y*^ T9;v^;^T5yS. TV-;v* 
<^MtLT{±. ffrlB— (I) <7)Ri ~R2 xmmLfz^<DtwiU(o^<D^^mifhiv^ 



(10) tCiSV^T. Ars -Ary fi. ^^iX-eWSitC. Sm*^*LT^^V^ 

V-lyy&<DmtLXii. mm—^^ (1) c7)Ri ~R2 xmmLfzTV -J^ir^'y^. 

tfz. -ilS:^ (10) xm^ir^^h^mii. TiB-|g^ (3) ~ (8) <D\^^irM-xm. 
[0 0 2 8] 



[0 0 2 7] 



ffiiE# 2005-3033571 



# M 2004-064004 ^-v: 10/ 



['ft 61 




[0 0 2 9 ] 

~ 5 0 C0T;^^>'V^^ e^lt*=lr^LT^fi.V^^^i^l ~ 5 0 60T;V:3dev», 
Ty-;V:t^>'»^ «m*^*LT^B:V>:^^*m5 ~ 5 0 COT V :^7;i/*'^ 

tbiE# 2005-3033571 



#il 2004-064004 



^-v : 11/ 



<. mtL\^^wmmtLx. TfB-« (3) ~ (8) ^^^^w )i^mm. R 

'>^^^>'■5^;^*^ ^y^?- n^ds^->;v 

[0 0 3 0] 
Hb7l 




[0 0 3 1 ] 

— (3) ~ (8) l^jsv^r, a:S:(:fbtis ^tt^^ttO ~ 4 cTj^^-e^^&o 

-J^^ (3) ~ (8) tC:fev^T. R(imwSi:|Wli:»=^*L. Riim^<7)^^. Sv^^cft 

— JIS:^ (3) - (8) (;*5V>T. Vti. m^^. -CRo Ro'-. -S i Ro Ro'-^ 
-0-. -CO-XJi-NRo (Ro RZ/Ro' It. ^M^ixBSLK. tK*!^^^. 
^L-C^5^v^;^R*^6 ~ 5 OCOTU-;^^. sm^^^t L-T ^) Av^^M^iS: 5 ~ 5 0^ 

HifKRo 25.0^^Ro'(7)T'; T;v^;v*coflIt LTfi, -ftfriB-^^ (1 
) <^Ri ~R2 "em0Jt/i^<75i:|Wj;(tO^(^^^'^tf e>tL;5,o 
— (3) ~ (8) t'*5V^T. Eii. |B^E^HtfR7&^^7J^-ri^*t«^lr7j^L-Ci3!9. 

LT 3-20 ■c^#M?-:^'^^a*iEi=-t?e § ^ t ^> j: ^ 

n t;v55; yn^. LT ^v^^^*i5c 4-50 (^^wmR^fbTK^^XXtiam 

•5) o 

[0 0 3 21 

mia-^^ (3) h\^x\t^ m^itT^-m.^ d i) ~ (14) x^^Mm^t^m 

ffiiE# 2005-3033571 
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: 12/ 




(11) (12) (13) (14) 



(a. b. R> ~R8 mfta t |ii C-e^ ) 

[0 0 3 3] 

^hK. -J^^ (11) ~ (14) (D^^mh'LX&.-T'Dii^^J^mTkiflm^fhfi^o 
[4b 9] 



Me 




[0 0 3 4 1 

1ufB--IS:^ (5) tLTli. Mx.5fTia-|£^ (15) ~ (18) X^"^ fL^m^ii^^ 
[4b 1 0 1 




(15) (16) (17) (18) 



(a. R> WRi ~R8 a. mmtmcx-^^o ) 

[0 0 3 5] 

^hK. -J^^ (15) ~ (18) (DM.4^mtLX&.T<DXd^£m^:^mifhfl^o 



ffliE# 2005-3033571 
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^-v: 13/ 



I-fb 1 1 ] 




[0 0 3 6] 

ItrlB-^^ (6) <DMi^mtLXiikT<DXv^d:m^^'^^f^i^^ {-^^ (7) ICOV^ 




[0 0 3 7] 




PIS $ tL ^> -e {± * o 
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[0 0 3 9] 
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^-i^ : 16/ 



I^b 1 6 1 




[0 0 4 11 
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['fbi 71 




[0 0 4 2] 
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[-ffc 1 8 ] 




[0 0 4 3] 
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Ut2 0] 




1 



[0 0 4 5] 
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^--J : 21/ 



m2 1] 




[0 0 4 6] 



ffiiE#2 005-3033571 



mm 2004-064004 



^-v: 22/ 



Hk2 2] 




[0 0 4 7] 



2005-3033571 



#11 2004-064004 ^~-J : 23/ 



Ut2 3] 




[0 0 4 8] 

miE# 2005-3033571 
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Ut2 4] 




[0 0 4 9] 
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[0 0 5 0] 
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^-■x : 26/ 



U\:2 6] 




[0 0 5 1 ] 

^■h-^^h^tKX^. (2 0*0 -e*oT^>. (1) -e^$tL;i,<b'^%^ 

±-ezb*^ t L< > 1 2 or- 1 9 0'C<7)tSiat-t^'^ t^^'J: ^Pifef^ L<s 140 

°c~i 8 o°c(Dmmtir&:iti}^^hiztjtL\^>o ify:^^mum^i 2 ox:pj.±x-^fi 

$tL;s,i<!:^s^^v^o ^/c> :^'7J^K#zaK>0^i 9 orJ^JiT-e^;!, ^« J; ^) sSiMi" 
mKmmu^^^^K< <. ^!9mv^y5^#^-e^;2>o ^^''^j^ig^as (Tg) ti. 

^^afliilt (DSC. Di fferent i alScanningCa lor imet 

0 r y) ^m^\ mmmmvmx^ mx.it. i o°c/^<^#ia^#T-»L7t;»^M#'b 

[0 0 5 2] 

2005-3033571 



#® 2 0 0 4-0 6 4 0 0 4 27/ 

(1) mmy^^mymm 

(2) muyiEiimxmxmytmymm 

(3) mmxmmxm^'^kxmymm 

(4) M/iE?L-aAii/i;§7fcis/'mi^-&Aii/M 

(6) mmymm^m<tmym=¥-mmmy^^mxmm 

(7) pt@/^is^s#:is /^Tfeii xnm?kmmxmm 

(9) mu/mmmy^itmymmmymm 

(11) M/^«^sf*Js /fgit» /iiTtiii /ffeiiii / mm 

(12) iifii/«t)i /iE7Lr± Ais XiEmmm y^^mxmmmxmm 

(13) ifti/^^feitis /iE?L-^ AS xiEimmm xm^m / wi-'^xm / mi 

[0 0 5 3 ] 

^<5D« E L ^ t ^ lb tC0 S L v^o 

^im(0--^^ (1) -eS$^r^<l:#i^(7)=m:S-x^wv4^-=^E 1 ^: L 19 ^ 
7fettK-/>°> hco-m^j:-T->;V^-(7)^^E 2 h \.fzh^K^ E 1 > E 2 ^^J^i" 

[0 0 5 4] 

Ifrie i9 («9 k-/n°> ^) i r. ru. Pd. pt. Os, 

$ a* -fh-a-i^ O - ^jj^^^;^. 1^ a: ;w ^ - ^ ^gj, ^ ^ ^ ^ ^ ^5-^- § -2, 7^: 

X {2-y vy) |.,;^ (2 -■7a.^;nii; i/>) 

(2 (2 -7a.::i;l.tf i; v^-) :^7.^yA^ 
(2 -•7a^_;vtf V i/-^) ^ :r^^)V^^^)Vy ^ ^} :^ ^ ^ y 

&^:^)\^y ^ V ^J^-^)V/-^9i^^A:^ji^y 4 V ^ y z^y 

[0 0 5 5] 



/±HE# 2005-3033571 
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28/ 



m2 7] 




[0 0 5 6] 



1 0 OSM§Pt'>rtLT, 0. 1 ~ 3 0 Mfl5<^@B^fit-rs ^ ^ L 
<. 0. 5-2 omMt-r^^ t;J»s'=fc i9^;?t L<. 1 ~ 1 5m»Sl5i:-r ^ ^ e>tc 

m^^^^h-h^-^^^^fzib-^^^^ ^ IE^ft^^~3 OSMJii.T-e^tLfi\ 19 ^«<^^**^ 
3|s:^B^lc*5V^Tfl^il^5f^^i-^:^>&J: LTti, mmm. ^tf:^3-h^, l 

^0>g<^«E L*^ffl#fl-mi-(7)4t&<7?^^n<^^^#fl- (PVK. PPV. CBP, Al q 
. BAlq. <&^n(^i§#>&h') ^^;t$^i-C^> J:v^o 



hfLfz^)^ ^mS.m.W]^^'^t^tti:Z>o tfz^ CK^jEJL-^AiStcfi, 1X10* -1X10 
^ V/cm<^l£H(^mJE*eptnLfc:^^tciiJ^$:}x;|,iE?L#I!i;K/0^ 1 x 1 0"^ c mV 

V • #J£l±-e^o-c. ^ :t ><t:i^^-^;v^^-;e>^^5 . 5 e vrnT-e^^^b-^t^^f^ffii-^ ^ h 
WtLv^o J; 9 ^iE?L^aAil<75#f4i: LT(±. ^J^'^v^ ^ V ^^^[:^%. 

^mm^t^wmfhfi. ^hKM'^mKii. 4, 4' -ifj:^ en- (i--^^^;^) - 

N-7^-;vT5y] if7i-;i/ (np D tm&iai-^o ) 4, 4',4"-hU;^ [N 

- (3 -p«f^;V-7 -N-7 Ji-;VT < y] hV7ai-;VT5> (MTDATAt 

y^tju^jv^- (Ip) {ilp (jE^L-rnxmi) <Ip (IE?L'aA*t«-2) • • • 



[0 0 5 7] 



■tBiE#2 005-3033571 
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29/ 



& o 

[0 0 5 8 ] 

«H^O*«E L*^{±, 5 nm~ 5 ;/mOm^riAii^lgttT^>^V^o ^ CO J; ^ 

hfhfzi). i&mj±Mm:^^^'^mt^j:^, tfz. ^(Dm^'&xm^zit, ixio<^ - ixio 
' cm(Dmm'Dmj±^mQLfzm-^Km^-^ir^mi^m$my!)\ ixio-^cm^/ 

0* Lv^o ^(DXd^m^'BXm(7)mtLri±^ 1?0£«\ S-t Kn^v^/ y ><7)^ 
mm^^ (A 1 ^ix- h : A 1 q) . :t^-9->?Tv'-;v^S#^>6^^^if ^ 

[0 0 5 9] 

^m^^\&]± L, S h Kfz ^ . fg:mi±IES!j;OWtg t ^ ^ o >r co J: ^ >&IE?LI^ 
(7)1^5^ i L-C{±. 2, 9-v^^;i/-4, 7-v-7^-;v-i, lO-7^•:^>^^ 
U 2, 9 ->>'J^'f-;V- 4 , 7-v-7i^;v-i, 1 0 - "7 ^ ^ > > n i; >^:65^^tf 

e.tL^:d^ t;v*';^m> mx.lt\ L i s i^tc-^^l-^ ^ t^^^tTt Lv>o ^OJ: 

^^^^^m^. ^o^y^M^lEimmm<D^i$^M^ 1 0 OMM%tLfzt^!,z. 0. 0 

1-3 omM%t-r:hztmi-tL<. 0. 0 5-2 oMM%t'r^^ti)^j:^utL< 

[0 0 6 0] 

ttltBT;V* U^St LT(i. Li (ftM»A:2. 9 3eV) . Na (tt»P^ : 2 . 
3 6 e V) . K {.f^M-fm^ : 2 . 2 8 e V) . R b (ft^^Hli 12. 1 6 e V) . C s ( 
ft^ig^ : 1 . 9 5 e V) ^'^mW3. 0 e V J^iTc^ <^;0^~#^c$f t L 

V^o itL?>0^*,ffiL<{4L K. Rb. Cs-e*^o 

mlZT)\^ii')±m-^m}i\^x\±^ Ca (tt»l5m: 2. 9 e V) . Sr (ttM^ : 2 
. 0-2. 5eV).Ba (tt^M^ I 2 . 5 2 e V) ^7&^^^^f ^ tL, >fct»^^56^3 . 0 
e Y]>Xr(ni^<Difm\zUt. Lv^^ 

ttffB^|±«^M t LTfi, Sc. Y. Ce. Tb, X "omii^mfhfx^. ^m^W.ii^3. 
0 e Y'i^'T(ry^(Diflm\zU^ Lv>„ 

ffliE#2 005-3033571 



#M 2004-064004 



^-i^: 30/ 



[0 0 6 1 ] 

mmr)\^ij')±mit^f^tLxi<i. Li2 o, Cs2 o. K2 o^(Dr vmitm. 

L i F. NaF. CsF. K F^CO T ;v * U /^ n y >-fbt>^^^~^tf L i F. Liz 

O. N a F(^t;v:^ V m'ft;^XtiT;v* i; 7 ^;''ffcW$?^ bv^o 

ifriST;^:?^; ';±*l^M'fb'^tJt LT{±, BaO. SrO. C a 0:5iU*^i L/c 
Bax Sri-x 0 (0<x<l) Bax Cai-x O (0<x<l) ^7(}^mfhi^. B 
aO. SrO. CaO/OW^Lv^o 

HulS^±®^S<h'^%t LTfi. YbFs . S c F3 . S c O3 . Y2 O3 . Ce2 O 
3 . GdFs , TbFs ^-A^'mirhfi. YbFs ^ S c Fa . T b Fa Lv^o 

mm T ;v :^ y #^lt#^ T ;v * V ±SS^W.it#. *±^#Sit# t L r {i , ^ ix^K^ 

[0 0 6 2] 

^'h=ioo : i~i : 100. 0S L< {± 5 : 1 ~ 1 : 5-^*^0 

<iiM<Dm^O. 0 5 ~ 1 nmt??^^-r^o 
[0 0 6 3] 

iiM\^m,mizmmi-^t^. mmma. ^mmwi:<Diz^\^^ mx.i£. 4. oevjy.±) 

yvy 2>.7.xmm} (I TO) . 4 y V y J^wmtim (izo) , -a^iYM (Cui) 

. ^-ft^^X (Sn02 ) > m<bffi$& (ZnO) . fi^. S^'-^ A^<7)mS#«-^# 
?Str i" ^ ^ ^ vMi ^ tL lb <7)mM#f4 ^ 2 ffim±a;^'^:b^i:-C<i ffi ^ i 1 

•7°^-7"^ ^^^■'a. m^li^- A^^vS. CVD (ChemicalVaporDepos 
i t i o n) -S. MOC VDfi (MetalOxideChemicalVaporDe 
position). :7°7X^C VD-&^c7)^^«T?(7)^ISOTtg^:;5--ft=^ffiV^T. 

t={i> ^l^fe=^7t0JMfcf ^'£>^76^^2b^o '5-<75J^^, I TO. IZO. Cul. SnO 

2 , z n om(omm.&mM'^^^\%m lt. e lut^om^^ 7 0 %]>x±.<D\%h^ :l 

ti:>mtL\^o tfz^ ^m.(^lBM-%m\zUW.^f\'^^(^X\±tg:\^^if. 10~1, OOOn 
m(omMn(r)m.t-f'^(OifiUt L<. 10-200 nmCOfEHi^icO'tt ti"^ <^/6^J: i9$?t 

7 0%m±<^ELi&^coM^:e»s#p,tL^-:^, HMov- h*£tiL=^ 1, ooon 

aiiiE# 2005-3033571 
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^-Z^^: 31/ 



mm (Tumm) mm (Mmmm) t^m-A^zmi'f. mmr 

mm^mit^^^^ti>u^L\^^o i-^^t.. mm^^^(DXdKm!}Z-r;b^tizxri^ 

[0 0 6 4] 

^HH^o^^E L*^tci3v^r. PtMt'ov^T^?). y^mE Lm^<DmmK]^^cxTum 

Xii. mmtmmz. ^^^zMM^i^^ii<7)Xlitj:\^^:^^^ M,i^miZl 0~1, OOOnmO 

L<, 10-200 n m<Dmm^<7)iUtir :h (D:^^ X ^t^t Lv^ 

^(Dm-^. ELmitomMm^ 7 o%iik±(D^tir:h^ti!)mti^\^^o 5^*3, mmK^\^^ 

[0 0 6 5] 

^^y^m ^-jj^^^T-^- r^'jMnm. mt^~)^mm. ^-v^f-i/^-rv 
y^'v-ymm. Ytm. ^^') ^:^T)vmm. ^^°^'ymm. y^y~)i'mm. 

•7 y mmm ^m^Lx. mmmm^myki^mm ^rnvx^^^t mi- * l „ tfz. 
^^wmm^(D7K^<Dmx ^m^f^fzubiz^ ^wmK k is -s ^jk^r jiifT. mimmk ^ 

A--^ < -t^ ^hifiUt Lv>o S:3tMo#7X^^ 0 . 0001 M%JLilT:S:(:F 

y?; X^tji#^^ 1X1 0"^^ c c • cm/cm^ -sec. cmH gi^.Tti-'S >r y^^^-g-tL 

[*»J] 
[0 0 6 6] 

-^^^Ji {it^m (H-i) o-^^) 

(H-l) ^J'J.TcT) j; ^ tzLT^^Lf^o 
[fk 2 8 ] 




(^'W^fa) (H-l) 



[0 0 6 7] 

miiE# 2005-3033571 
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.^-v : 32/ 



3 0 0ml =op-7^;^3tl, ^>'XT;v-r*H FIG. 6 g (10 0 mm o 1 ) fcT-fe 
h-7i/>12. Og (lOOmmol) t T;Vr7^>fi^^Jff o /::o 

^y-;^2 0 Om 1 \ \ U A ^ h^v K/^ ^y-;!/-}^?!!! Cm 1 =Sr-^j]nL 

$ ^>tc4B#^K^DL7to ^v^-e, 'i-fxi^^yXr^Vv-^m^i^. ig ( 
6 0 mm o 1 ) ^ TR^^bf- hV'^AS. OOg (200 mm o 1 ) LT. 7 0 °Cco 

i:^n-7 - (®ISv« : -^'ttmL. (^-FBl-f^^a) 14. 8g^t# 

(i|3l^3 8. 3 %) 

10 0ml =on-79>?.3iC, (■tTH^'fra) 2. 7 1 g (7mmo 1 ) . 4 - (N-* 
;V/s-y-i;;v) -7 j^^;Vj}rn ;/^2 . 41g (8. 4 mm o 1 ) . -r h 9 ( h'J-7ji — 
;l/^^-7^ y) (0) 0. 291g (0. 2 5 mm o 1 , 3 %P d) -^XflM 

:gfl*l=^T;v:3'>'«mL/co $e>t;i, 2-v^ h^i/-3i^>2 6mK ,:S:^/2M-Mm•:^ 

h v A7K'^?&i 2 . 5ml (3eq) =^ljn£, 9 0 "C*^ ^ ^ "e 9 Btr^WnMrn L 

^it^L. W'^^^Ub'^i^ (H-l) 3. 1 5g=^#yio nhizfz^t^m (H-1) 

FD-MS:calcd for C4oH27N3=550, found m/z=550 (M* .100) 

[0 0 6 8] 
-^^^2 (>fb^% (H-2) <D^m) 

it^m (H-2) ^\>xr(DX^\z\^x^^\^fzo 

Ut2 9] 




i^mwh) (4>Pbi^c) (h-2) 



[0 0 6 9] 

y^)y^u^^y^y3. 15g ( l 0 mm o 1 ) m7X:^-x;^ 4 0 m UCv#^f 
T;^=f ^#|11^T- 4 0 °Ct:\ 1. 6ja^cOn-7^^;i/i;^'^A/^^-9->V#m7. 8m 
1 (12. 5mmo 1) =^jjnx.> -4 01C;6^^ Or-eiB#F^^lSLyio ^V^-^, -7 or 
^T-rt*PL. V^V7°ntr;l/4. 8ml (2 1mmol) =£-?iTL. - 7 0 °C-T? 

> ^mvfzm^n'^'iMML. y )V3:-y - J jv-^ ju^^^yU^mm. ^ )^y-?)V^^^y-Qm 
«?i-b. ("t-FBlfrb) 2. Og (7mmol, W7 0%) ^#f^o 

10 0ml Hop-79J:^3 tc, (li^rel^b ) 2 . 0 g (7 mm o 1 ) . 2 -y^n^lf 'J 
-^'>1. 3g (8. 4mmo 1) 4- (N - :^ ;v/-?y^'; ;v) "7 2 . 41g 

(8 . 4 mrao 1) . -r > ( h V "7 - >^ "7 ^ y) ^^^-J^J^ (0) 0. 2 9 

lg(0. 25mmol, 3 %P d) ^ Xft^^fi^r J^^^ymW^Lfzo h K 1 , 2- 
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^-v: 33/ 



i^^ h^zy:r.^y2 6mU RX/2M-^mi-hV^A:^mmi 2. 5ml (3eq)^ 

■^m^. ^ a i±4 , 4^y ^mTic. tm^mji^-Qm^ l 7t o miKmrn-^ ^' ^-^ a -t:- 

- : tCTffi^L. (>f^#:c) 1. 8g (5. 7 5 

mmo 1, W8 2%) =l:#fCo 

10 0ml Hop^^;^ n^r, (cjafal^c ) 1 . 8 g ( 5 . 75 mm o 1 ) ^ 4 - (N 
-ij 7i-;V#o>'Ml. 98 g (6. 9 mm o 1 ) ^ TYv^T. (hV7 

J^:r:;^5j^x•7 ^ (0) 0. 239g (0. 21 mmo 1 , 3 % P d ) 

tL#|^F«g^T;V=r>'«^L/Co $^^31, 2 h^rvoi^ > 2 Om U 2g:'E/2M->^ 
h V '>A7Xv#lt 1 0. 5ml (3eq) =t:&Px.. 9 0 °C(^:t ^ 9 BtPslinf^Tl 

. 5 7 g=^vy :*^;v:^vAi^n-vhi5''9 7'f- (SMM : ^^-^f ^/mft^ ^ v>) 
t^lTffi^L. vW.^^^L'fb^tJ (H-2) 2. 3 2 g*#/Co W^tL/i-fb^^ (H-2 
) tCov^TFD-MS =^M^L7t|^*^mTt3^i-o 
FD-MS:calcd for C4 7H3iN3=638. found in/z=638 (M^ .100) 

[0 0 7 0] 
^J^M3 {.VC^^S (H-3) cD-a-j^) 

(H-3) =^Jil.T<7)i ^ t^L-C^^L/Co 
[^b3 0] 



B(OH)2 




(H-3) 



[0 0 7 1 ] 

3 0 0 m 1 Hop-7 7J^ 3, 5 -i/-7'n^^>XT;V'rt; K 1 3 . 2g (5 0 m 

mo 1 ) s 7 ji-;V'i?n>g^6 . 1 g (5 0 mm o 1 ) . x h ^^7. (h V 
y ^y) (0) 1. 7 3 g (1. 5 mmo 1 , 3%P d) =lr AtL#|^I^ * T;V 

'=!ym.^\^fZo 2-v^ h^vJi^>l 0 OmK W2M.-^Wi&\-^)t>J^ 

5ml (3 e q) '^JBx.. 9 0 "C*^^-^ 9 BtF^IMM L/io -H^f^. 

(t-Wfrc) 9. 1 g (3 5 mmo 1 , J|Z^7 0%) ^nfZo 
3 0 Om 1 Hoa79><.ntz, (pT'F^^c) 9. Ig (35mmol) tT^hy^y 
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^-z^' : 34/ 



>4. 2g (3 5 mmo 1 ) *A^^. T;V=J'>«J^*^f o/to ^V^t?, ^i5'y-;V 1 5 0 

ml t 1 iM.M(D-t hV ^y^^ h ^ V K/^ ^ 7 - JV'Mm. 7 m 1 ^'SIJUL. ^W^' 5 B^Pb^M 

Fb1;^^&L/Co ^icv^-tr. --<>Xt^ v> • ±1^*16. 5 8 g (4 2 mm o 1 ) > 7KMiti- V 
U'J'AS. 6g (14 0mmol) ^mtlULX. 7 0 °C<^:t ^ ;W^*>!. tlT^^UL 5 

imt^'f-Vy) -effimL. (^r^#d) 4. 6g*#7t (9. 9mmol, ilX*2 8% 

) 

10 0ml 7;^ 3 (4'r^#^d) 3 . 2 4 g (7 mm o 1 ) . 4 - (N-:^; 

;V/-?V'i;;v) 7ai-;V5Kn >^2 . 41 g (8. 4mmol) . -rh^^J^ (hV7j^- 
;^.i^;^•7^ (O) 0. 2 9 l g (0. 2 5mmo 1 , 3%P d) ^AtL# 

|fl*l^T;i^rf>M^L/Co $6tCl, 2 - h^vJ^^?^ > 2 6 m K ^lf2M-Rmi- 
h';'^'A7KWl2. 5ml (3eq) ^inx.> 9 O^CD-t ^-^^-X' 9nmtm.W^\^ 

2 g * V U ^ ^^)\^ ijyJ^^^-^Y^^yy-f- mm'MM^ '. > : i^it^ V > = 8 : 

2-5 : 5) tC-Clti^L. v^^W^L^t-^t; (H-3) 2. 7 2 g =^#f;o %hfhfzit 

(H-3) 130V^TFD-MS ^iIiJSLf^lt^=^mTt::^1-o 
FD-MS:calcd for C46H3iN3=626, found m/z=626 (M+ .100) 
[0 0 7 2 ] 

^mu (it^m in- 4) (D^m 

(H-4) ^Jii«T<7)<t d t^LT^J^L/Co 
[-[^3 1] 




(H-4) 



[0 0 7 3] 

1 0 Om 1 Ho □'79:^3^' > 1, 3, 5-hU^'nniiV5v>l. 28g (7 mm 
o 1 ) . 3 , 5 - v7 j^-;v.i^~n . 9 1 g (25. 2 mm o 1 ) . x h 9 

dr;^ (b U ■7a^^;VijN;^-7^ y) ^^yV-^ 2^ (0) 0. 5 8 g (0. 5 Ommo 1 , 2% 
Pd) <^AtL#^l*|^T;V3*>mmLfCo ^^('1, 2 -5^^ h Jfva:.^>4 Om K 25: 
r/2 M-«-:h h U A7Xv#'ft3 7. 8ml (3eq) ^ilDx.. 9 0 ^ ^ ;V/-^~:^ 9 

^^uy) izxmmL. it^!^ (H-4) 3 ._2 1 g^nfzo nhfifz^t^m (h-4) 

tc-ov^-CFD-MS=£- yite L felt* =^ tK-Tc 
FD-MS:calcd for C58H4oN2=765, found m/z=765 (M* ,100) 

[0 0 7 4] 
^^m5 (H-5) <D^m 

it^m (H-5) ^mrcDJ: ^ tiL-r^sKL/Co 
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^-v: 35/ 



[-ft 3 2 ] 




i'Pf^P^e) (H— 5) 



[0 0 7 5] 

3 0 Om 1 Hop:79^r3{C. 3 -yu XT JPTl^ V 1 S . 5g (lOOmmo 

1) tT'thysr.y y I 2. Og (lOOmmol) t^Xfi. T )P=ryn^^^f-:>fZo 
^v^-e, ^^y-;v2 00mli:l h V h^pv K/^ ^ y i Om 

'^Mm-^^tj:i}^h-^hKAnmKJB\^fZo >X^^-T:\ ^yXr ^Z^'y ■ mMiK9 . 40g ( 
6 Ommo 1 ) . TKm.it'i- ^ 2^ S . OOg (20 0 mm o 1 ) ^mMLX. 7 0°CCO 

fz (W2 5. 3 %) 

1 0 Om 1 H-on377;^3tC. ("tr^^e) 2. 71g(7mmol).4-(N-7J; 
;V/^-/V;i/) •7i~;v.i^'n>M2. 41g (8. 4mmol).7^h9^;^ (hU^^^ 
;V*;^-7'f /^°■7>?>>/^ (0) 0. 2 9 1 g (0. 2 5 mm o 1 . 3%P d) ^Xf\M 

^l*I^T;l'3^>e^L7t:o $"^^31, 2 h ^ vJ^^ > 2 6 m K 'M2M.-^W± 
h';'>A7XvMl2. 5ml (3eq) ^jjnx. 9 0 °Cco^ ^ 9 Bf rsl^JDi^M L 

mmL. mm^^^ut^m (h-5) cofi'fe«2. 7 5 g=^#7to nhufzit^m ( 

H - 5) tCov^TFD-MS =^M^L.fc|§^^mT^c^-ro 
FD-MS:calcd for C4oH27N3=545, found m/z=545 (M+ ,100) 
[0 0 7 6 ] 

^J3^W6 (jt^m (H-6) co^^) 
-fb^!^ (H-6) ^&.T<DX^ KLX^)^^LfZo 
[ffc 3 3 ] 




(H-6) 



10 0 7 7] 

1 0 Om 1 Hop-7^>^3ti. ^^M5-e>^^Lfc (4JW#:e) 2. 71g (7mmo 
1) . 4 - (N-:^?;V/tv'i; ;v) if n >m3 . 0 5g (8. 4 mm o 1 ) . x 

(h U •7ai^;V.i.>^-7^ >) /N°9v^''>i^ (0) 0. 2 9 1 g (0. 2 5mmo 1 
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^-v: 36/ 



I . RZf2M-mWii- h ^ J^TKmW-l 2 . 5ml (3eq) ^^Px. 9 0''C<Dt-^)U^^ 

ymt^^uy) izxmmL. mm^'S^ut^m (h-g) s. a o g^ntzo nhfi 

fz^t^'J^ (H-6) ^Cov^-CF D-MS ^iteL7t|g^^jy.TtC^t-o 
FD-MS:calcd for C46H3iN3=626, found m/z=626 (M+ ,100) 

[0 0 7 8] 
^J^^J7 (it^m (H-7) (D^m 
it^m (H-7) ^Jiy.T<^J: ^ tcLT-^^L/to 
['fbS 4] 




(H-7) 



[0 0 7 9] 

I 0 Qm\^^ny'7 ^mibX-^J^l.fz i^mte) 2. 7 1g ( 7 mm o 

1) . 3 - {l<i-iJ )V^^y^V )V) y :^~)l'^^r2yW.2 . 41 g (8. 4mmol) . y- Y 

(h V -7 Jl-;^5i^>c.:7'^' >) v-^A (O) 0. 2 9 l g (O. 2 5mmo 1 , 
3%Pd) =lrXtL#^l*l4:T;V3'>-g^L7to ^ tci , 2 - h ^ > 2 6 m 1 

. nxf2M-Rmi-y') ^ ^7K\^m.l 2 . Sml (3eq) ^JDx.. 9 0 "CcT^^t" ^ 

\zxmU\^. vW^^^L^b-^ii; (H-7) 2. 6 4 g=gr#fCo #e>tLfc 
it-^m (H-7) tCov^TFD-MS ^ilJ^LfcM^^iilTlw^-ro 
FD-MS:calcd for C4oH27N3=545, found m/z=545 (M^ ,100) 

[0 0 8 0] 
^^M8 {it^m (H-8) O^^) 
'fb^* (H-8) =^jy.TOJ; ^ tcLT-^^Lf^o 
[-fbS 5] 




(fra#:f) mm&) (H-8) 



[0 0 8 ll_^ 

3 0 Om 1 -on-79X3tC, 3 -•^n^^:yXT;V7"li K 1 8. 5g (lOOmmo 
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^-v: 37/ 



1) tr-U ^9. 3 1 g (10 Ommo 1) t^AtL, T;V=f >'ttJfe^^f o/Co ^V^T? 
^ ^it^ ^U>'200ml^:l ia^<^-^ h U A h ^ v F/^ ^ y - 1 0 m 1 =^ 

v^ijnL. ^ux-5mrsM^Lfzo >x^^x\ ^yxr^'Jy •Mm&d. 4 o g (e omm 

o 1 ) . TiCm-iti- hU-^AS. GOg (200mmol) ^miUUX. 7 OT:(^^^;V/-? 

^'yy^- (mmmm:^^\i^f-u>) -T^mmv. i^m^f) 12. sg^ntz (um 
33. 0 %) 

1 0 Cm 1 Hop 7 9^3 tc, (i+'r^'f^g) 2. 7 2 g (7mmo 1) . 4- (N-:^ 

-7 ji-;v>i?n >^2 . 4ig (8. 4mmol) . {yvy^=- 

}V^7.y-( y) /-^^V'yA (O) O. 291g (O. 2 5mmo 1 , 3 %P d) Xti^ 
h V A7M#?t 12. 5 ni 1 ( 3 e q ) ^l)n£. 9 0 °CO :t -f tr 9 BtFe^tni^Sftt L 

ffiML. -^SS^^^^L^b-^t; (H-8) 3. 2 6 g^#/Co tfe-tL/^-fk^t? (H-8) 

o X F D - M s =^ ite L ^ j;y.T tc^-to 

FD-MS:calcd for C3 9H2 6N4=551, found in/z=551 (M^ ,100) 
[0 0 8 2] 

^JSM9 (fb-^tJ (H-9) (D^Wu) 
AY.^^ (H-9) ^J^T<7) J; d t^LT^^tfCo 
Hbs 6] 




[0 0 8 3 ] 

-^^^115 fc|ff|#tl^Jj§;L/i (^Ta^^e) 3 8. 7 g (10 Ommo 1 ) =Jr. 1 0 0 0m 
1 =op-7'7>^n43-e, j:.-7";V3 0 0 m 1 T;v=i'^#ffl^T- 1 6 ~- 4 2 

( 1 . 6M) 7 5ml (12 0mmol) ^tn 
x.> - 4 2 ^Oii- h 0 °C-C 1 Peim^ L/io ^tCKJBM^ - 7 0 t: t T:^<tiP L. V 

T5F 22g (300 mm o 1 ) ^"MTL. - 7 0 "CX 1 m^^^\^fz\^. 
XW^X^X 6 B#PBm#L/io $ h KWJiSmm^ 5 %m^2 0 0 m 1 =^MT LTtf^. ^?^-e 

. (>t>rBl#h) 2 3 . 5 g (W7 0%) ^#/io 

3 0 Om 1 Hop-79>?> =f (pf'^^^h) 11. 8g (35mmol) hT^^y :^ 
jyA. 2 0g (3 5mmol) ^ T;V=r>4J^^^f o fco -i:v^-C\ ^^J' y -;V 

8 0 m 1 ^ 1 M^<Di- ^ i; A ^ h dp ^/ K/^ ^ 7 3 . 5ml ^'mu ^7^1? 

e)tC4^r^&jSLfCo ^V^T^ --?>XT5i?> • ii:m4^3. 28g (2 1mmoI) . 7X 
m^fb-^ h V ■> 2 . 8 0g (7 0mmol) =^»LT. 7 0 "CO^^ ;V^n'J^ tCT^ySL 
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^--J : 38/ 



MF?§». : m<k^-^i^>') -eltmL. ^t^m (H-9) 4. 71 g^ntio nhi^fz^t^ 

tJ (H-9) trov^TFD-MS *MSLf^SII*mT^^^i-o 
FD-MS:calcd for C38H26N4=539, found m/z=551 (M^ ,100) 
[0 0 8 4] 

^mmi 0 (^t^m (h-i o <D^m) 
it^m (H-10) ^}ikT<Dx^i,zLx^mLfzo 

Ut3 7] 




(■tTBWWk) (H-10) 



[0 0 8 5] 

1 -yx.^)V- 3 , 5 --jy'u^^y^y 31. 2 g (10 0 mm o 1 ) 10 0 0 

m 1 Hony^;^ nit'tr. a^-x;V3 0 0ml tCvttfL. T ;v n->#|g^T- 16 4 

2''C-ey;i/-7;yy^;VV ^^-^ A^dr^j-^ftfft ( 1 . 6M) 75ml( 120mmol) ^ 

inx.. -4 2r>6-?5 0t:t?lB#^WL/co ^iiZKBmm^- 7 ovtx-^^mL. 
;v.-^;VAT^ F2 2 g (SOOmmol) ^'iSTL. - 7 0 VX 1 mmmWLfz^^. mU 
t-rrm^LX 6 PtreimS^ Lfco $ ^ t'MJSMIt^; 5 %:^m2 0 0 m 1 ^mTLfz^^. 

-e4 5^F^a#L/co KjASi^m^nm^mLtzm. mmmi: 3%m.m. im^m-jK-cm-^ 

L. (^Tsl^f^^h) 19. 6g (W7 5%) ^ntzo 

3 0 Om 1 H'^n^^^ntc. i^mWi) 18. 3g (70mmol) tT^Yy^^ 
yyS. 4g (7 0mmol) t^Xfl. T;V=f ^Sf|t=^^f o/Co ^V^-e, y _;v g 
Om 1 1J1S<75^ h V -i/A^ K/^ ^^-;V^^7. Om 1 ^muL. 5 

iz 4 B#FHmJS LfZo ^yXr 5 • 6 . 5 6 g (42 mm 0 1 ) ^ 

^t-^hij-^AS. 6 0g (I4 0mmol) ^v^JnLT, 7 0 °CO^^ tiT^^^L 

SliW : m^-^v^-) -eWML. ("t-ra^j) 13. 9 g (W4 2. 9%) ^nfz 

o 

('^'FbW j ) 11. 6 g (2 5mmo 1 ) 5 0 0ml Hop "7 9 n J^-t" 

;H 0 0ml t--^lilL> T;v=f'>#H^T- 1 6 4 2 "Ct^y y f--^; 

^■^ymU (1. 6M) 19ml (3 Ommo 1 ) ^Snx. - 4 2 °C^>^ Or-e 1 B#rait 
#L/Co ^t^KJS^tvS^-- 7 0 °Ct-e<^iPL. >>Vf-;V5j^;^AT5 K7. 3g (100m 

mo 1) ^?RTL. - 7 0 °cx 1 i^mmwLfz^k. MUtx^uLx emmwiW^fzo $ 
^tcKiE;^?^^' 5 %mm2 0 0ml ^mTLfz^k. M'S-X 4 B^mmwLfzo Km^m^ 
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: 39/ 



/ o vo) 5:i%=Aro 

3 0 0mlHoP77;^:ni;, (^r«1#:k) 8. Og (19. 4 mm o 1 ) tr^}^y 
^■-;^3 0ml t iM^'Di-hVyj.^ ^^->KV^^y-;^^^S2. Oml =^»L 
'^'t^^^ ^^^'"^'^ ""^-^^^^'^"^^ -^-S^^l- 81g (11. 6mm 

ifj^.l" (S^flWli^-fb^^l^^) -t:-ffi^L. (H-10) 4. eig^-^ 

^ uf" ff'f'^^^'^^''^ (H-10) (::ov^TFD-MS^?|(J^L7^c,M^*JilT(c^^o 
l-D-MSrcalcd for C44H3oN4=615, found in/z=615 (M* 100) 
[0 0 8 6] 

^mmi 1 (it^m (H-i 1) <7?^^) 

-fh^^ (H-l 1) ^mTOi^icLT-^^LT^To 
[its 8] 



Br, 



Br 




MeONa/MeOH 
EtOH r.t 



MeONa/MeOH ^ 
EtOH r.t. o 





HCI 



1)n-BuU 
N=< 2)DMF 



NaOH 
EtOH reflux 



HCI 
Q^NH. 



NaOH 



EtOH reflux 




Br 

(.'Pmt^ 1 ) 




CHO 



Br 




[0 0 8 7] 

3 0 Om 1 Hop-79;^ntc. (3, 5 - i^^y^u ^^y Xr V 2 6 4 g(lO 

Ommo 1) iT-th-7^7>'l 2. 0 g ( 1 0 mm o 1 ) t^Xtl. T;V3'>Sm^^f 
oTto ^v^-e. 0 Om 1 t l^^co^hh hi^^> K/^ 

10. Oml^-^tJOL. ^za-C5^fflWL/Co ^Of^. 7 0 t:cO:t ^ trT#ySL 

S'.c^^i! ^""""^ ^ 7Rm<b^hV'>A8. Og (2 0 0mmo 1) ^»LT. 

n mSno^)^l5C^^^^^^^''^^^^'^^""~»^ 

(■t'F^'f*!) 18. 6g (40mmol) 1 0 0 0 m 1 Hop ^ 9 =f i^i-e ai- 

7-;H 5 Oml iZimL. rJl^a^y^m^T-l 6' 4 2 r TV ;^v;^:7^f-;n; ^ ^ A 

i^)^4 0ml( 6 4mmol) ^inx. - 4 2 r 0 T:- 1 B#F.1 

mmo l)^mTL. " 7 0 °CT- 1 Bfr^l W Lfc^. -e^^SLT 6 B#^^«^L^ 

$ 5 1 0 0ml ^fiTL/tm. M?^-e4 5^PM#L^Co 
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^-i^ : 40/ 



3 %) *#yto ' 

3 0 Om 1 Hopy^^ntr, (i^-FHrnm) 12. 5g (30mmol) tT^hya^ 
yyS. 6g (SOmmol) t *AtL. T;i'=r>^g^:^jff o /io ^V^t:\ y 7 

|^4B#r«mt5LfCo ^V^T". --?>XT^S;>-> .mm:^3. 2 8g (2 1mmol).7Xm 
4 0g (eOmmol) ^fll^nLT. 7 0°CcD^^;V7t7>tC-r#5aL5 
BtrBmjSLfco SJSI^Tm^ ^/fm%^5glJL. v';5;7^';v?&^A^n^hiJ^97^- 
: -efflML. (^TBmn) 8. 03g (W4 3 3 %) 

10 0ml -0D-7:7^r2jc, (rpmi^n) 4. 32g (7mmol) . 4- 
;V/s-y'';;U) -7 :^^;V.i^-n ^^2 . 41g(8. 4mmol). TV (h V^^^ 

il?^'^ (0) 0. 2 9 1 g (0. 2 5mmo 1 , 3%P d) ^ Xit^ 

^!H^TJl^=f:ymm:LtZo ^hiZl, 2-~:>-^ ha^va.^>2 6mK :^C/2M-Mm^ 
>U^AJ«12 5ml (3eq) «-Jn£. 9 0 r ^ ;w.^ -^^ 9 WJn#^«»l L 

^mu mm^^s^ut^m (H-1 1) 3. 6 2 g^mz. %hixfz\\.^m (h-i i 

FD-MS:calcd for C56H37N5=780, found m/z=780 (M+ 100) 
[0 0 8 8] 

(1 



2 5mmX 7 5mmX 0. 7mml¥<^ I ^ O'mmwmi % if "7 ^^m^^ 4 V ~f u ]djUT 

)^^tix\.^^m<Dm±izmmMmmm^md x ^ ^zlx mm i o nm<DTmmy^ n 

->m mr rCuPcMJ tm&IB-r^o ) ^m%L.fzo cicoc u P cllii, iE?LaAis 
i^LTM-r^o -<^C u P cM±tcmj?3 0 nmC0TfB4, 4' - fc';^ [N- (l-^h 
■7^;].) _N-7^^;VT5y] lf7^:^;VJl (^T Tcv-NPOMJ tB^iet^o ) ^ 
«L/io -^«-NPDIi{±iE?Lli3i/ii: LTtMgf^o $e>fi. ^ O ^ - n P DUJi 
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